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CONDITIONS
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his investigation is an attempt to clarify the effect of

: agriculture  systems, irrigation duration time, drippers

discharge and their interactions in green house to improve waler

use efficiency of some vegetable plants (tomatoes and sweel

pepper) in an experimental green house unit located at El-
Sheikh Zuwayid Research station, North Sinai, Egypt.

The study was conducted in split-split-plot design with
four replicates. The trealments include: main plots as Iwo
agriculture systems in slope basin: gullies and pillow systems,
sub-main plots as three daily irrigation duration times, el 12
hours continuous, 8 hours continuous and 8 hours intermittent
as 4 hours twice and by a constant rale of 10 minute/hour and
sub sub-main plots s two dripper discharges, ic.; 8 and 4
liter/hour. The results were analyzed statistically. From the
experiments, the following results were obtained:

There is a positive offect on number of fruits, plant yield
weight for both early and total yiclds, waler use efficiency and
investment ratio by cultivating in pillow and by decreasing
irrigation duration times and drippers discharge, while negative
effect has been found with water consumplive use values for
tomatoes and sweel pepper plants. All parameters show highly
significant differences among used treatments. The applied
managements improved water uptake and water use efficiency
as well. The results of applying 4 hours twice daily comparing
o 12 hours continuous irrigation application (which is the
already uscd rale in the site) show walcr saving amounts by
about 26.5 and 29.3 o for tomatoes and sweet pepper plants,
respectively-

It is suggested 10 cultivate in pillow filled by peat-mass
under green house with twice daily-irrigation application by
times of 4 hours with 4 liter/hr dripper discharge under the
conditions of El-Sheikh Zuwayid.
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elficiency.

Maximizing agriculture production from the unit of cultivated land became
the main target of all agronomists to fill the gap between food supply and
demands of the ever increasing population. Hydroponics are recommended
worldwide as a tool for intensive farming and a technique for farming in
areas where crops cannot be grown due to poor soils, high salinity or other

reasons (Ali, 2004),

Hydroponics is often defined as "the cultivation of plants in water” or
soilless cultivation. By this technique the plants can mature faster, yielding
an carlier harvest for vegetable and flower crops. Hydroponic gardens use
less space as the roots do not need to spread out in searching for food and
water. Automation reduces the actual duration time it takes to maintain plant
growth requirements. Automation also provides flexibility to the gardener as
one can go for long periods of duration time without having to worry about
watering the plants (Howard, 1989),

Soilless cultivation of vegetables could be a good alternative to solve
several problems. Moreover, it has some further advantages related to the
improvement of plant growth, yield and earliness, especially in arid region,
where water is scarce commodity. It has the potential ability 1o reduce the
walcr consumplion of crops 1o very low levels, not just because it eliminates
the normal loss of water by drainage and evaporation, but it is the only
method of agricultural production that can reduce water consumption to the
essential water loss through the leaves of the plants (Salman, 1995), Sen and
Sevgican (1999) reported that in countries like Holland, Japan, USA,
England, Canada, Germany and Belgium almost all of the protected
cultivation of vegetables is carrjed out by cullure, Ymeri ¢t al., (1999)
demonstrated that culture of tomato is becoming traditional in the protecled
cultivation of vegetables. The difficulty and cost of controlling soil borne

pests and diseases, soil salinity, lack of fertile soj I, water shortage etc., have
led 1o the development of substrates for cultivation (Olympios, 1992).
e e s s oy
economic indicator Euch as l?n l:" e Sccisighm, The feasibility and
indicated that sweoy hopeid mdcu tl_"ﬁ:s\:.‘nl valuc_ and internal retumn rate
tomato production. Tuzel rl: al FZI[:]I.:[ 'S cconomically fmore altractive than
could s A - ) indicated that using closed system

OUId save up 10 24 % of water angd 3 % of nutrients compared 1o the open
system. Noguera e al. (1988) found that plants water a i wn ol
hydroponics  was lower, and POsitively lines 1o RpLION grO
. Y : Y lincarly related 1o crop
Lvl.np?lra.nsplrauun. Al _[EIIHJ found that wyier consumnption of 1omato and
Sweel pepper growing in cullure i Egypt is less than growing in soil. So,
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water use efficiency and water economy were greater compared to soil
cullivation.

Open cultivation in the study area lasted in soil for 120 days growth
season and gets 1680 m*/fed (14 m'/ed/day) for tomato crop with 19 10 27

ton/fed yield, while for sweet pepper it gets 1200 m'/fed (10 m*/fed/day) for
yielding 8 to 11 ton/fed, So, water use efficiency values were 10 to 12 and

1.5 10 3 kg/m’ for the lwo crops, respeclively as recorded by Doorenbos and
Kassam (1979).

However, in the El-Sheikh Zuwayid experiment station of Desen
Research Center, some weak plant growth and production were noted,
despite the high doses of imigation water. Therefore, there was a need 1o
determine the exlent to which water application rates could be adjusted

under green house conditions especially when using the modest soilless

techniques of pillow and gullies systems in cultivation. The experiment was
planned on the basis of conserving the total water application and managing
the applied water rate.

This investigation is an attempt to clarily the effect of agriculure
systems, irrigation duration time, drippers discharge and their interactions on

improving water use efficiency of some vegetable plants (lomatoes and
sweel pepper) under green house condilions.

MATERIALS AND METILODS

The investigation was carried out during the 200322004 season, in a
green house (double span) in the El-Sheikh Zuwayid experimental station of

the Desert Research Center, North Sinai Governorate, Egypt. This
experimental green house is 30m long, 18m wide and 3.25m in height.

The study was conducted in split-split-plot design with four replicates,
The applicd irrigation system is drip irrigation with drippers having 8 and 4
literfhour discharges with three irrigation application rates, i.e., a- 12 hours
continuous irrigation application (which is the resident rate in the site), b- 8
hours continuous irrigation application and, ¢- 8 hours intermittent irrigation
application in equal 4 hours, twice irrigation application. However, for all
methods, the time of application was 10 minute/hour. Two agriculture
systems in slope basins were used; gullies and pillow methods. Each basin
was filled with 60 kg peat-moss by means of 15 kg for each gully and

pillow. Table (1) shows irrigation water amounts of tomatoes and sweet
pepper crop grown under green houses,
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ter for tomatoes ang sweel pepper
CrOPs grown under green houses at El.Sheikly Zuwayid region,

L » d"fm:'“'i Liter/m? mYplant Liter/plan Liter f hasin |
rigabion periods TJ l*;': E May |13 days | fday / day
; 8 16.00 084 4.00 384
12 houry
3 3.00 042 2.00 192
. 8 1066 [ 056 [ 5¢7 236
hours 3 5.33 0.28 1.33 128

ions of irrigation water were daily fj

(2003), table (2). The flow e of stock solutigns was adjuy
liter/min,

T

The greenhoyse was d
basins, 1: 12 ¢ slope directeq ¢
basin was 2.25 m wide, 12 m [a

vided inig IWo pans,
Owards the middle o

ng. 50 em apart cony

Operties of (e used

Each pant has ¢ tilied
Fihe greenhouse. Fach
aining 96 plants, Table

(3) shows some (e chemical pr peatmoss,
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TABLE (3). Some chemical properties of (he peat-moss used.
: E.C. | OM.
I
Culture media pH asim | @ C% | N% | P% | K% | C/N
Peatmoss 772 | 1.84 152.28(29.33( 221 | 0.48 | 0.81 [ 1327
OM = Organic matter C = Carbon N = Nitrogen C/N = ratio

White and bluck pelyethylene sheets, 200-micron thickness, 90 ¢m
wide and 12 m long were used to form either gullies or pillows. Four gullies
or pillows were placed on each elevated basin. To construct channels, the
polyethylene sheets were laid down. The white side faced the sand fills. A
rectangular galvanized frame 25 cm wide, 6 em in height and 12 m long
were laid down on the polyethylene sheets, The sides of the sheets were
raised and turned around the galvanized frame then stapled together at one
edge of the frame. Plant holes were made in the middle of the formed gullies
or pillows.

The solution volume was measurced twice a week and adjusted to a
constant volume by adding tap water (Table 4), Richards (1954) up to a
recognized mark in the 1ank, The amount of water consumption was
measured and recorded.

TABLE (4). Chemical analysis of tap water used for irrigation.

EC. A Soluble cations ek

pH SAR med | pom L'mits Total Todal |Clina

P | d84m Ca™ [Mg™ | Na” | K COy oD, | 507 O

ppm |08 84) 20 60 |6 86 19 6) 175.6) 000 | 297 46 | se 73| 1149 295,98
T 602 004 | L4 | -0 [ 4730 |epen | D42 | 086 | 282 [0%0| 860 000 ) 422 | 1aa| v ] med | O,
T | 19N RI LTS8 1000|000 | 4307 |1326]3767) 1000
pl =soil reaction EC. = elecineal conductivity  d5/m = deci Siemens per metre

5A R = Sodium adsorption ratio I5C. = Hesidual sodium earbon

T.D.S. = Total dhissolved sohids  ppm = pan per million epm.= cquivalent per million

It is important (o note that both crops lasied in open fields about 120
days for each growth season, while under greenhouse conditions they lasted
for 213 days. At the end of the experiment the number of fruits, plant yield
weight and total yield of tomato and sweel pepper were harvested and
recorded respectively. Accumulative water consumptive use was recorded
using water budget method described by Cooper (1979). Water use
efficiency was calculated by dividing the crop yield by the amount of
seasonal actual evapotranspiration (Giriappa, 1983). Data were subjected 1o
the analysis of variance according to Snedecor and Cochran (1989).
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RESULTS AND DISCUSSION

Yield

Table (5) reveals a highly significant increase in number of fruits,
weight plant yield for early and total yicld of tomatocs and sweel pepper
plants by cultivated pillows than gullies and by decreasing irrigation
duration times und drippers discharge. All parameters show highly
significant effect and highly significant differences among treatments.

For convenience, the highest values for growth parameters, yield and
yield components were commonly associated with agriculture in pil!o.w and
daily irrigated 4 hours twice with drip irrigation dripper 4 L/hr, while the
lowest values were associated with agriculture in gully and daily imrigated 12
hours continuous with drip irrigation dripper of 8 L/hr.

These decreases with the excess amount of irmigation water could be
attributed 1o fast circulation of irrigation water through the saturated rool
zone, which could result in minimizing the time of contact between the
solution and plant roots (circulation cycles in the highest irrigation rate of 12
hrs with 8 L/hr dripper reaches 10 about 7 times daily). Also, the excess
welting of the top soilless strata may have resulted in declining solution
uptake time with increasing solution flow and may leach some nutrients
from the root zone. These results are quite similar to those reported by
Howard (1989); Sen and Sevgican (1999); Ymeri et al., (1999) and Ali

{2004).

Water Consumptive Use

One of the important objectives of this research was to maximize the
beneficial use of water under green house conditions, as the general notices
about growth under ordinary practices were negative. The results suggest
that the water cycling under green house conditions needs proper
management which has been adopted by irrigation treatments either by
changing irrigation duration or application,

Tables (6 a and b) show the effect of soilless agri i

4 ‘ ; e € griculture systems in

sl?pc h.,ISII'I' (gullies & pillows), irrigation duration lime (12 un{l 8 hrs)

S:]:-;;:.nr:pﬁflsclmrgc I!,’B and 4 L/br) and their interactions on water
un ¢ use of lomatoes and sweet

conditions, the data reveal (he t‘ulIuwing ﬁndingl:Ppcr I Groan “hoyae

|- ;]‘;:-,dﬁir;l;nur}t app!i}-d rates of irrigation water under green house
s 5 s:.erc higher than the recommended consumplive use
oorenbos and Kassam, 1979) with about 49.3¢ d 63.83 %

for tomato and sweet pepper crops. o o

Egypuian J. Desent Res., 57, No.| (2007)

CamScanner = Wgo 4> gwaall


https://v3.camscanner.com/user/download

WATER UPTAKE MANAGEMENT FOR SOME ..... 81

TABLE (5). Effect of cultivation systems, irrigation duration and
drippers discharge and their interaction on tomatoes and

sweel pepper yield grown under green houses at El-
Sheikh Zuwayid region.

Trealments Toaraio emp Sweel pepper crop
[Cubivation| Imigation | Emduers Early yreld Toial yield Early yield Todal yield
systems | periods [discharge| MO o : Mo, Mo
B€ s |/ plant fruits [E/Plant Tarvfed| fruits kg/plant| oo Ilp'pl.'ml Tonffed)
12 hours BLMr (2065 271 |604%] 731 | 5053 [13d41) 150 J4216] 437 | W20
40LAr (2079 338 |6823] 941 | 6207 1534) 179 |4B1T) 5BY | 4030
Average 11220 305 [ad84] 82 | 5675 (1438 160 |4567] 500 [ 3538

) g houry |-BLr [2087] 289 [n623] 847 [ 647 [1544) 183 [d637) 77 G 3988
Gullies 41w [23.75) 36y 7035 1023 | 7071 [17.23) 191 |5226] 638 | 4410
Averare 2RI 326 |6R79| 920 | 6359 (1634 VAT |4032] 608 | 419

4 }IIEHJ.II BLr |2208 300 |77.28) 075 | 6739 le7e|l 191 |%027) 629 | 4347
twice | qpLme [2004] 369 [B205] 1086 | 8198 [1B.24] 205 [567H] 685 | 47.35
Avernag 2a56] 335 [7972] 1081 | 7468 [17.51) 198 [5153] 657 | 4541
Averaze imeation periods  [2286] 322 [71.02] 041 | 6500 ino7] 185 |4950] 592 | 4088
17 hours Rl (2000 289 [7344] R4S | SEAD (1504 1RE 49 17| 587 | 4057
410 (2268 356 [7827) 1025 | TORS |I6R9 203 (53124 650 | 4555
Average . 11 [7586] 935 | 6463 [1602] 196 |S1.31) 633 ) 4306

8 hours AlAr (2217 305 (7933 908 | 6276 [1654) 108 |S003] 611 4123
Fillows Aumr 2424 370 [®i2s| 1034 | 7R BN 209 |STA3]| 6TR 46 86
Avernge 32| 338 [®129] 1021 | 7087 |17 204 |54.28] 645 | 4455
dhowrs | & 0she [2354] 300 (K507 1005 | 7006 [1744] 202 |53 16] 643 | 4479
twice | 4 L |220] 2s2 [oean] 1287 [ Bg06 [1936) 213 |6217] 7.19 | 4970
Averaze 2533 148 [BRo4] 1051 | 7950 JiE40[ 208 |5767] 684 | 4724
Averape impation periods | 23,48 136 [(41.76] 10% | 7159 J17.25) 202 J15443) 650 | 449895

*‘WF‘“:'J““:”""“'F‘“ sagsl 205 |1382] 882 | o008 (1579 187 |ason| ss2 | 4000

*‘m““"”ﬂg:""’mrﬂ‘“ 2029 363 |1906] 1004 | 7564 [1753] 200 |3501] 660 | 4564
Cultivation sysiems [0.01 ] 013 J014] 034 == |p43] OO0 | 00X | OOT "

Irrigation times _|D4%] 017 |0S1) 031 =0 052 007 | 123 ] 008 "o
Emitters discharge [031] 031 036 ) 038 TEIMMEGEEOET —
Imeraction fl3l n2v (8] 029 *= I037] 002 | 121 | O =

#2* = significant at 0.01
9. Some rates of the applied irrigation water treatments were higher
than the recommended open field values, while others were lower.
3. All measured ETa values for the applied irrigation treatments gave
lower values than the recommended ones as follow;
Gully method consumed more waler than pillow method. The
difference in values was smaller in the former than the lateer.
b- The large values of water application periods (12 hrs) gave the
highest differences than for 8 L/hr drippers between measured
and applied ETa values.
The differences between the two treatments of 8 hrs irrigalion
periods were almost similar for both crops.
d- The 4 L/hr drippers were generally superior to the 8 L/hr ones
for making water consumplive use values close to the applied

LED.

u-
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rates which is the main philosophy of using green house and
hydroponic system. L
¢- S?nﬂt pepper show higher response than tomalo to variations in
the application of irrigation water, e,
f- Evaluating the ETa data given in tables 6 a and b, indicale that;
i- Pillow cultivation system saved water more than gully

system.
ii- 8 hrs immigation period save water more than 12 hrs
irrigation period.

iii- 4 L/br drippers saved water more than 8 L/hr ones.
iv- Sweet pepper generally consumed lower values than
tomato.

These findings are in harmony with Noguera er al. (1988); Tuzel et al.

(2001) and Ali (2004).

TABLE (6 a). Effect of cultivation systems, irrigation durations and
drippers discharge and their Interaction on waler
consumplive use and water use elficiency of lomatoes
and sweel pepper crops grown under green houses al
El-Sheikh Zuwayid region.

T s rae 1wt Yo ¢op et
“hm“i rigation it _Tmtrumll.'h r WL i !i-:umn.illjhl WILE
syuEE ding i e | ™ X P s A i ) poi sy .
prood - aay | el Aessn | MM | gy | OO | g | R
— Bl [0WT) 302382 | 0vn | 2204 [e2ia| aaam oign | sz
AAw | o | 1274 | vl | 20 (5977 127000 | noing Vi b4
Agrgss 1ouns) enm | o4 | 2605 (] izonal noea | 2709
2 houn Sltw | 060 | 3004R2 | 0206 | 3762 [anis] 1297 e2] o 1w Jm
Gralors Al 1908y | 1oanh | 029 [ aes (Saml 02 0 DI7S | Wi
Avrin 2I2T L1602y | v20) [ssk]2e084] oo | v
e Rl | %402 | Jwaen | o2 | 31a0 FAU] | 2aaa ) oogw | dad
ey Al | BATY | jraons | a2n | 40 un S b ) 1301 B DT | M
- At o | an (sl oim | ve
Averase smirstios peries by W3y fantaen | o2 | 3j98 [san ISRl | oaEn | voan
" MiAe Josok | i%4 %0 | 02w | v LA TN E YL
) Al | Tov | geming | no3ay AN (S ma)137a6 | ogma | 8 0a
Arerape Ri2iJameamwn | 63 | V9w [6on? 1292 %) aaar | 1
- 4 hours Bl | W2l | y7mywr | o 2ee L R R R TR T
AlAw | Teed | 161227 [ oo ARO2 sl javead| mare | vrom
A verapr Poid | Lem e | otas | 4) 99 Foud) 12| o | 14
Thoun o TN IEFRTI TR TSN CXE7Y EITTES MY BT
(L% 4 LELUN UL R T b ERIT YT IS | 2w
Asrrame TERE ) 0nre T | oy | a7 an Ao rd| posy | aass
- AVE Ta P wp stinn perils Taaa | ot | oo R I nim 11'ﬁ1
ﬂlrrlj_"l'l'rll'l"Fl‘llTlhf"l-lrFl|ﬂlr SO14 | 1wiom | 6w 13 x> '!W: 17 11 : .
LTl reiwreny disg harpe 4 |y BA2N L 1mia7s | mowa 41 1 - Ty RIS
o 2 AROVSSED ) puRs 4| 012 | el
| Wakiom sysiemi b o O | 6as L]
.51 b it b ey - e . T
Ny | ogas e L oy | o
B it ety i laai e e - Ll 1 .
S o - - 11 " i nmm | an
0O | 47y | ss e nmi | opie

IETe value caleulated fur open Tield is 2.7)

S 471 and 3.04 Lyl
sweel pepper, respectively, Doorenbos and Kassam ( Iﬂ?‘i]ummay el
** = Nignificant a1 0.0| .
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TABLE (6 b). Effect of cultivation systems, Irrigation periods and
drippers discharge on differences between amounts of
applied irrigntion water und water consumplive use of
tomatoes and sweet pepper grown under green houses
at El-Shelkh Zuwayld region.

Differences Differences
Applied | Tomata | Pepper | PEtween [ %of | between | % of
Culivationrrigation| Emiters | irrigation | measured r'I1HI::cmd applied and|differences{applied andidilTerences|
systems | periods Mischarge  water ETa ETa IIEII:I:_I!L}rtd from "E‘I.:;“;“F from
lant/da a (o4 {omato or | pepper
Lip y|Lplant/day{L/plantiday o | ETs brodér HTs
L/planuiday L/plantiday
12 hours)-oLhr | 4.00 1.50 0.90 250 6241 310 77.53
4 Litr 2.0 .45 0 K ] 21,75 1 14 56.70
AVE, Imgation 100 20,61
periods : 1.47 D83 1.33 5087 212 :
A L/hr 267 1.19 0.87 1.28 47.92 1.19 67.20
8 houry
Gullies 4 Lihr 133 131 082 002 1.75 051 3826
AVE. Imigation
periots 200 135 0.8 0G5 A143 1.15 5755
4h|laun B L 267 136 045 1.30 4304 1.81 68 04
twice | o L 1.33 128 nx2 0.05 1.7 052 AB.T9
AYE. imigalion
ilads 200 1.32 08l 0.68 1157 .17 58.29
Averare cultivation syslems 21313 138 086 0,95 40.77 .48 63136
12 hours £ Lihr 4.00 1.20 0.39 240 .03 A1l T1.75
4 Lishr 2 00 I.15 8T L85 4201 1.13 b7
Avp. imigation
erlionds l00 1.17 0.8R 1.83 G084 212 70.74
& howrs B Lihr 2.67 1.20 {0 ER 1.47 55.14 1.79 s 04
Pillows 4 L 1.13 1.11 0.4 0.22 16.85 0350 i7.17
Avg. imigalion
perieds 2.00 115 086 0.85 4238 I.14 57.02
4 hours | 8 L/hr 267 1.17 (.80 1.49 56.01 1 &6 69,56
iwice | 4 Lme 1.33 .10 0 64 023 17.15 0.70 52312
Avg. imgation
periods 2.00 114 0,72 0.£6 43.06 1.28 &4 01
Avernge cultivalion svslems 233 116 DR2 1.1R 5048 151 64.00
Average 213 1.27 084 1.06 40.25 1.50 6060

ETec value calculated for open field is 2.71 and 3.04 L/plant/day for tomaloes and
sweel pepper, respectively, Doorenbos and Kassam (1979).

Water Use Efficiency
Data in table (6 a) show highly significant increase of water use

efficiency values for tomatoes and sweet pepper plants by cullivation on
pillow greater than gully system and decreasing irrigation durations and
drippers discharge. All parameters show highly significant differences
among treatments. From table (6 a) of WUE as a parameler for both walter
consumption and yielded crops; the following can be noted:
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. Pillow systems gave higher WUE values than recommended
’ E:E&:f:?llz)mrinbns nnifi Kassam (1979) for th (WO crops as =
28 and 94 % for tomato and sweel pepper, respectively, -
b- The increase in WUE values were in the order of 4 hours twice > 8
hours > 12 hours irrigation periods by 35,25 & 12 % and 34,22 &
12 % for tomatoes and sweel pepper. respectively.
This increase in WUE was due 1o a) the decrease of actual
n at low amount of irrigation water and b) the
( is suggested that these practices activate both
tions by plant roots which increased crop yield,

thus increased WUE. These findings are in harmony with Rodriguez (1999),
Sen and Sevgican (1999), Tuzel e al. (2001) and Ali (2004). Nevertheless,
the best treatment was apparently the cultivation on pillow and 4 hours
twice-daily irrigation with 4 L/hr drippers.

Economic Evaluation
Table (7) shows the economic evaluation of the investigated ratio

(IR) for the cultivation systems, irrigation period and drippers discharge

rates. The obtained results are as follows:
I. Pillow soilless cultivation system is more beneficial than gully

evapotranspiratio
correspondent high yield. |
waler and nutrient consump

syslem.
2. For irrigation duration, 8 hours intermittent (4 hours twice) is

more beneficial than 8 hours continuous, while both are higher
than 12 hours continuous.
3. Drippers discharges, 4 Léhr are more beneficial than 8 L/hr one.

CONCLUSION AND RECOMMENDATIONS

_ From the aforementioned discussion, it is suggested 1o cultivate in
!:ul_lnw system filled by peat-moss under green house conditions and daily-
irrigated by 4 hours twice duration with drip irrigation dripper 4 Lihr.
However, there are several beneficial aliernatives that could be used in
which their investment ratios are smaller than the best former one. This
management method improved irrigation cycle, water and nutrients uptake
a:l]d wutuﬁr use efficiency as well. However, these treatments saved water by
; “:1_‘ 12 3 “:‘_' 29.3 % compared to 12 hours continuous irrigation
application (which is the resident rate in the site) for tomatoes and sweel
pepper plants, respectively. s
Finally, it is recomme

conditions furrdumcling the n~.1trlillr-iI:::uI”::-t nu:-m Work under green house

atus Tor irrigation water and plants

could be undertaken in order 5
bl T lo get mo Nl .
situation. g€t more information about nutrient uptake
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'ABLE (7). Input and output ltems for tomatoes and sweet pepper yield
grown under green houses ot El-Shelkh Zuwayld reglon.

B wwmwrsm nl jiv s

Shopw ) caliow bin
a 5 Chil s vy sieiin Brilb i a aparim
E Monogenen % 12 bamry B bumirs & s iwie | X Insiies W Fawims A bty TR
Abh | A% § B | awds | Bt | AW [ BWn | AW | BLN | Ak | RS L]
Laitnl prwpmirationiy LE /e w0 ) wi | v | i | A0 | il | ey | 36D | WO W | W | wn
Groen Qo oot | LESd | 12000 | vanon | 12000 | 12000 | 12000 | 12000 | (2000 | {2000 ) k2000 | oo | 1000 | 35069
S LENed | 120 | 10 | 10 [ w20 | 420 | a20 | 120 [ 30 | 120 | 1 | 120 | 120
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